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Table I. Plasma Thyrnulin in Children Under 20 Years 
of Age 
Number Mean:t SEM Signa 
Active regrowth 8 1014 :t 165 P < 0.06 
Static 5 680 :t 160 P < 0.01 
Active loss 5 439 :t 88 P < 0.001 
Controls 31 1499 :t 119 
a Sign, difference between controls and disease category_ 
alopecia universalis, i.e., the more extensive the disease the lower 
the plasma thymulin. 
Having demonstrated a positive correlation between reduced 
levels of thymic hormone and extent of alopecia we then 
investigated the relationship between plasma thymulin and 
disease activity in alopecia areata. We studied a further 96 patients 
with alopecia areata who were categorized into three groups: active 
hair loss, active hair regrowth, or "status quo" (neither hair loss nor 
hair growth). 
The results (Table I) showed that in patients less than 20 years 
of age, 50% of those with active hair regrowth had levels of plasma 
thymulin below the normal mean, 80% of patients in "status quo" 
had low levels but 100% of individuals with active hair loss were 
below the normal mean value (p < 0.001). When patients with 
active hair growth and active hair loss were compared, there was 
also a statistically significant difference between these two groups. 
In patients over 20 years of age (Table II) there was no significant 
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Table II. Plasma Thyrnulin in Adults Over 20 Years 
of Age 
Number ND Mean:t SEM Sign" 
Active regrowth 13 3 431 :t 44 NS 
Static 11 3 277 2: 28 P < 0.02 
Active loss 31 17 280 :t 17 P < 0.001 
Controls 48 2 371 2: 18 
<I Sign, difference between controls and disease category. ND, non-detectable values 
(lower assay limit 150 Fg/mJ). NS, not significant. When the presence of non­
detectable values is also considered, all of the results for adults are even morc 
significant than shown above because the percentage ofNDs in alopecia areata patients 
is higher than in controls. 
difference between normal controls and recovering regrowing 
alopecia areata. In those with static disease, 78% of cases had values 
below the normal mean and in patients with active hairloss 81 % 
were below the normal mean value (p < 0.001). 
In conclusion these results indicate that the greater the disease 
activity, the lower the levels of plasma thymulin. This data supports 
the concept of the involvement of the thymus gland in alopecia 
areata and complements the earlier findings of depressed thymic 
activity in those patients with more extensive hairloss. 
REFERENCES 
1. Safieh B, ct al:] llnlnllllol Methods 127:255-262,1990 
2. Dardenne M, Savino N: PNE] 3:18-25,1990 
Histopathology of Alopecia Areata in Horizontal 
Sections of Scalp Biopsies 
David A. Whiting 
Baylor Hair Research and Treatment Center, Dallas, Texas, U.S.A. 
V
ertical sections of small scalp biopsy specimens are 
often inadequate for the diagnosis of alopecia areata. 
The quantitative analysis of follicular structures in 
horizontal (transverse) sections can provide more 
information [1,2]. 
Our objectives were to confirm the diagnostic advantages of 
horizontal over vertical sections, to establish mean follicular counts 
in alopecia areata, and relate them to disease severity, to determine 
whether follicular depletion can occur in alopecia areata, and to 
compare follicular counts in alopecia areata, control, and other 
types of alopecia patients, for diagnostic purposes. 
MATERIALS AND METHODS 
Paired 4-mm punch biopsy specimens were taken from 22 controls and 287 
patients with alopecia areata for horizontal and vertical sectioning. In the 
horizontal sections , hair bulbs, anagen, catagen, and telogen hairs, telogen 
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germinal units, and vellus (including all miniaturized) hairs were counted, as 
were follicular units and follicular stelae (streamers). 
RESULTS 
The 22 normal controls, mean age 43 years, comprised a ratio of 
1.4:1 male to female subjects. The average 4-mm punch contained 
40 hairs (35 terminal, five vellus for a ratio of 7:1), with 93.5% 
anagen to 6.5% telogen hairs, 13 follicular units, and 1-2 follicular 
stelae. The 287 patients with alopecia areata had a mean age of 33 
years, in the ratio of 1:1.8 male to female subjects. The average 
duration of alopecia areata was 5 years in all 287 patients, 2 years in 
the 125 patients with limited patch alopecia, 6 years in the 119 
patients with extensive patch alopecia, 5 years in 20 patients with 
alopecia totalis, and 7 years in 23 patients with alopecia universalis. 
Diagnostic features of alopecia areata included a peribulbar lym­
phocytic inflltrate, and significantly decreased terminal hairs, in­
creased follicular stelae, decreased anagen and increased telogen 
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Table I. Alopecia Areata Versus Normal Controls: 
Follicular Counts in Horizontal Sections of 4-mm 
Scalp Biopsies 
Alopecia 
Controls Areata 
Total number of cases 22 287 
Male:female ratio 1.4:1 1 : 1 .8 
Average age in years 43 33 
Average terminal hairs 35 14 
Average vellus hairs 5 13 
Average total hairs 40 27 
Average follicular units 13 12 
Average follicular stelae 1-2 7 
Terminal:vellus ratio 7:1 1:1 
Anagen:telogen % 93.5:6.5 73:27 
and often catagen hairs, and increased vellus hairs [3]. *t These 
features were present in 49% of the vertical sections and 67% of the 
horizontal sections. The average 4-mm punch contained 27 hairs 
(14 terminal , 13 vellus for a ratio of1.1 :1), with 73% anagen to 27% 
telogen hairs, 12 follicular units and 7 follicular stelae (Table I). 
The follicular counts were similar in male and female subjects. The 
* Headington JT: The histopathology of alopecia areata (abstr).] Invest 
Dennatal 96:69S, 1991. 
t Whiting DA: Diagnostic and predictive value of transverse sections of 
scalp biopsies in alopecia areata (abstr).] CIltan Pathal15:350, 1988. 
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total hair count in alopecia areata was 33% less than that in controls, 
and, in the 61-75 year-old group, showed a 21% depletion when 
compared to the 1-60 year-old group. The total hair count in 
alopecia universalis showed a 15% depletion when compared to all 
other types of alopecia areata. 
CONCLUSIONS 
Horizontal sections of scalp biopsies in alopecia areata provide 
more diagnostic information than vertical sections. Follicular de­
pletion occurs in some cases of alopecia areata and may be increased 
by the severity and duration of alopecia areata and the age of the 
patient. Peribulbar lymphocytes and mean follicular counts of 27 
hairs with a 1.1: 1 terminal-to-vellus ratio and a 73% anagen to 27% 
telogen ratio differentiate alopecia areata from other common 
causes of alopecia [2,4]. 
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A
lopecia areata has been associated with a large 
number of nail changes including diffuse or localized 
color changes, nail plate surface abnormalities, and 
onychomadesis. A chronic and diffuse involvement 
of the nail apparatus causes trachyonychia, which 
may initially be the only symptom of the disease. Our experience 
indicates that trachyonychia occurs in about 3.3% of adults and 12% 
of children with alopecia areata [1]. 
In the last few years we have performed a nail biopsy on 12 
patients with trachyonychia associated with alopecia areata and 23 
patients affected by idiopathic trachyonychia [2,3]. In 30 patients 
the nail pathology showed spongiotic features with mild i.l1flamma-
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tion associated with lymphocytic exocytosis of the proximal nail 
fold and proximal nail matrix (Fig 1). These included 11 of the 12 
patients with trachyonychia associated with alopecia areata and 19 
of the 23 patients with idiopathic trachyonychia. In 10 of these cases 
immunophenotyping of the inflammatory infiltrate was performed 
on frozen sections using a large panel of monoclonal antibodies 
(directed at the CD1a, CD2, CD3, CD4, CDS, CDS, CD119, 
CD22, and CD25 antigens) in conjunction with the alkaline 
phosphatase and anti-alkaline phosphatase technique. The results 
showed that the inflammatory infiltrate consisted of peripheral T 
lymphocytes (CD45R +) with a T4/T5 ratio of2 :1. Only very few 
lymphocytes expressed the interleukin 2 receptor. A large number 
of Langer hans (CDla +, CD4 +) cells was present in the nail matrix. 
In two patients the nail pathology showed the typical features of 
nail matrix lichen planus, whereas in three patients the nail 
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